zen.yandex.ru /media/id/5e4ac3dd5033cf582d873b74/75-kakim-obrazom-delalis.... 


75. How were the frames with masks 
taken for undocking the Apollo 11 lunar 
module? Three important points of 
technology. 


20-25 minutes 


Once upon atime, when there was still the USSR and the magazine 
"Young Technician" was published, in one of the issues in 1983 on the 
second page of the cover there was such a photograph, sent to the 
"UT" contest - a boy climbing up a dandelion. 
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Bayecnas FOPBOB, r. Yepenosey ABTONMOPTPET 


O Tom, HaH CyenaH 3TOT CHHMOH, BbI y3HaeTe H3 3aMeTHH B «KonneHUHH 
3pypAHvta>». 


: rnaBHbih penanTtop C. B. YYMAKOB | 


The story of how this picture was taken was in the middle of the 
magazine under the heading "Collections of the polymath". Probably, 
you will also be interested to know the secret of obtaining sucha 
frame, so we will post this answer here. 
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Ha sropowx crpanune o6n0xKH 
Haneyatanh «ABTONOPTpeT> DIKOJIE- 
HuKa m3 ropoza YUepenosna Bono- 
rozckow oOnacta Bauaecnasa Top- 
6osa. Unrarenam sypHasa, ua- 
BepHoe, Oyzer MHTeEpPecHO y3HAaTs, 
Kak On1 clhetaH 93TOT CHHMOK. 
IIpenoctanisem cuIOBO ero aBTopy. 
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Cuaugasa O6bIH CHATEI OA yBaHIH- 
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Hamero goma. Tak Onin cienaxz 
BrTOpoH cHHMOK. Ero a HaneuaTran 
copmarom upameppoo 9X12. 3a- 
TeEM AKKYypaTHO BLIpesan CBOK CH- 
TyY3T KH UPHKIeHI Ha DepByW *PorTo- 
rpadur k creOm1 OfyBaHuHka. 
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Of course, it was immediately clear to you that the picture was a 
photomontage of two frames. The only question was how 
technologically such a picture was obtained, at what stage the two 
images were brought together. After the author's story, we understand 
that one photograph was cut out with scissors , and then two 
photographs printed from the original original negatives were re-shot 
onto a new negative film, as a result of which a duplicate of the 
negative was obtained, or in other words - a countertype . And from 
this countertype, a photograph was printed, placed in the magazine 
"UT". 


Usually, when countertiping (when reshooting), the contrast of the 
image Is increased. If you look closely at the boy's face in the 
combined frame, you will notice that it has bleached out in comparison 
with the face in the photograph printed from the original negative, first 
of all, the details in the face have disappeared. Since the quality of 
reproductions in the magazine leaves much to be desired, we will not 
focus on this, but simply say that such a trend exists. Therefore, for 


reproduction, special films have been developed, which are called 
counter-type. We have already written the article" How are duplicates of 
lunar images made? Goldberg's rule" , where it was explained that the 
contrast ratio of such films is selected according to a special rule. 


It is not difficult to make a high-quality counter-type of a black-and- 
white image - you can reduce the contrast by decreasing the negative 
development time or (in the case of photographic prints) choose a 
different contrast number for the photographic paper. For example, in 
the USSR, 7 sorts of photographic paper were produced, differing in 
contrast - from soft to especially contrasting. But when it comes to a 
color image, then everything Is very strictly regulated, and it is very 
difficult to get a high-quality color countertype even at a professional 
film studio. | will illustrate my words with the example of a Mosfilm 
picture. 


As you can imagine, the entire film from the negative should be printed 
on one positive film. We cannot (as in photography) print one plan on 
one positive, another plan on another, because a continuous sound 
track is printed on the same tape. 
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Soundtracks on positive film prints 


Soundtracks on positive film prints 


In addition, itt should be borne in mind that the process of processing 
non-ferrous materials is strictly regulated. For example, a Kodak color 
film negative is developed for 3 minutes 15 seconds at a temperature 
of 41 ° C. Changing the development time has almost no effect on the 
contrast ratio. And the contrast of the positive color cannot be 
influenced at all. 


In general, | will not go into details, | will give a specific example of 
countertiping from the wonderful film directed by Y. Ozerov "Liberation" 
- the first film, "Arc of Fire", 1968. Since the actors play real historical 
characters in the film, from time to time in the lower parts of the frame, 
subtitles appear, who is in the frame, for example, "Headquarters 
representative Marshal VASILEVSKY". 
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The decision that the title will appear in this frame and in this place for 
4.5 seconds was made not during the shooting, but after the rough 
editing of the picture. Therefore, in the most original negative, of 
course, there are no titles. They appeared during the editing and toning 
period. For the production of a frame with captions, an application is 
Submitted to the combined shooting workshop. From the negative in 


the film processing workshop, the positive Is re-printed so that there 
are no scratches or dust particles on it and goes to the combined 
shooting workshop. There, with the help of a frame-by-frame projector, 
the image is projected onto a small screen, the width of which is about 
40-50 cm. The projector has a low-power light bulb, so the film can 
stand in the frame window for a long time without the danger of 
overheating. It's like a slide projector for filmstrips. 


Instead of projection onto the screen, re-shooting of film in the 
transmission mode in macro 1: 1 mode can be used. 





Projection part 


Projection part 


Next to the projector is a frame-by-frame movie camera with a charged 
negative film, and it reshoots the positive image frame by frame. It 
takes about 1 second to change the frame on the projector and about 1 
second the cycle of shooting with the camera with the motor stopped. 


Such a device is called an optical printer. 





Optical printer. On the left is a frame-by-frame projector, on 
the right is a frame-by-frame movie camera. 


Optical printer. On the left is a frame-by-frame projector, on the right is 
a frame-by-frame movie camera. 


Please note that the camera is mounted on runners. By moving the 
camera closer or further away from the projector, you can get the zoom 
effect. 


The next (i.e. the one below) paragraph is written for those 
who are interested in technical details. In the photo you can 
see that the lens is quite noticeably removed from the 
camera. This is due to the fact that long-focus optics are used 
when taking pictures. Wide-angle optics have a strong drop in 
illumination at the edges of the frame, and with long-focus 
Optics, only the central rays are used and this ensures 
uniform illumination throughout the frame and the absence of 
spherical aberration. The focal length of the lens ts 
approximately 100 mm. When reshooting a frame at a scale 
of 1: 1 (macro photography), the lens must be extended by 
the same distance. So it turns out that the lens of the 
shooting camera is at a distance of about 20 cm from the 
plane of the film. 


Optical Printer Operation 


JK Camera Optical Printer... 





After the necessary plan has been reshomed, the negative film is 
rewound to the beginning and loaded into another camera - into the 
cartoon. 
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Adeksandr Zenin (NIKFI) demonstrates the cartoon. On the 
left in the corner is a frame-by-frame projector. 





Adeksandr Zenin (NIKFI) demonstrates the cartoon. On the left in the 
corner is a frame-by-frame projector. 


Here the camera looks vertically down, and a title made on 
photographic film is attached to the desktop - white letters on a black 
background. 





IIPEACTA BOAIOT 








Caption on photographic film 
Caption on photographic film 


This title is re-shot, for example, within 100 frames (this is about 4 
seconds on the screen), and then in order to make it smoothly fade into 
blackout within half a second, the next 12 frames are removed, 
reducing the opening angle of the shutter to zero. 


After development, the frame goes to the negative editing room. The 
shot itself - the medium shot of Marshal Vasilevsky - lasts 16 seconds 
in the film. The negative editor cuts the negative of this frame, and 
replaces the first five seconds of the original negative with a 
countertype with captions, and then pastes the original negative. Of 
course, the experienced eye of the cinematographer immediately 
notices the moment when the countertype meets the original. And now 
you will notice this joint too. No matter how hard they tried on 
"Mosfilm", the color duplicate turned out to be darker and colder in the 
film compared to the original. 
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Vykadrovka 
Vykadrovka 


And besides, the image scale was changed during countertip. Note. In 
the frame with the title, the lower button of the uniform almost touches 
the interframe black line, and in the lower frame there is still free space 
under the button below. And if | cite these two plans again in full, then 
you will see that in the lower frame on the right you can see a piece of 
the window, and where the titles are in the image, the window is not 
visible at all. In this case, the camera shoots completely still. 
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It is possible that this change in scale was due to the fact that the 
frame of the projector cut off part of the image. In movie theaters, for 
example, the frame size in the projector is always smaller than the 
frame size in the positive film print. 


In addition, the gluing itself is visible. The fact is that the film 
"Liberation" was filmed on wide-format 70-mm film (the ratio of the 
height of the frame to the width of 1: 2.35), and there is a very narrow 
Strip between the frames. 





70 mm negative 
70 mm negative 


You have to overlap. Therefore, the border of the splicing goes directly 
to the image, and a light narrow strip jumps along the bottom of the 
frame on the screen at the time of the cut. 


Komanpyiouynn Boporexckum CbpoHTom 
reHepan-apmun BATYTUH 





Thin light stripe in the middle frame - negative stitching. 
Thin light stripe in the middle frame - negative stitching. 


To make you feel that the countertype Is different from the original, | 
made a GIF, where | connected two adjacent frames - before and 
immediately after gluing. 





A GIF from two adjacent frames, before and after gluing. 
A GIF from two adjacent frames, before and after gluing. 


Now you can feel how the scale changes, and you probably noticed 
that the corners in the countertype have noticeably darkened. Probably 
(here | am expressing my point of view), this happened due to the fact 
that the single-frame projector (in the combined shooting workshop) 
had one brightness in the center of the frame, and another at the 
edges. In principle, the illumination of all projectors drops to the edges 
of the screen; according to the standards, a change of 20-30% Is 
allowed. When the frame is close to a square (as in an old movie), the 
fall in illumination to the edges is imperceptible, but in widescreen 
cinema It becomes already obvious. 


Here is a small excerpt from the movie "Liberation" (30 seconds), 
which includes the footage we are discussing. 


TUTpbI Ha UZOOParKeHMM.. ... 





Ideally, of course, the duplicate (countertype) should not differ from the 
Original. But even such large film studios as Mosfilm at the end of the 
60s of the twentieth century failed to achieve this in full. Perhaps this 
was due to the fact that the film used positive ORWO films, and they 
are not very well suited for counter-typing. Perhaps they did not have 


Kodak's "Intermediate", and for countertiping they used a Soviet 
analogue, KPSh film. | can't say anything yet, you need to look at the 
name of which company is written near the perforations. | think I'll find 
Out soon ... 


But at Kodak in the late 50s. In the twentieth century, a wonderful color 
film was developed for making duplicates, it was called "Intermediate". 
This film is still being produced. We even dedicated an entire article to 
this film.49. Why was the Intermediate needed to make the originals of 
the lunar images? 


"Intermediate" produced both a negative-double and a positive-double. 
And the quality of the duplicate was such that it was difficult to 
distinguish it from the original. That is why NASA does not hesitate to 
countertyp the combined frames made at Intermediate in the cinema 
laboratory as the originals allegedly made on Ektachrome during space 
travel. 


Perhaps you already have a question. The title of the article mentions 
"Apollo 11", we have already reached the middle, and the conversation 
about "Apollo" has not begun? 


| answer similar thoughts. The process chains and difficulties that 
NASA employees faced in the production of the Apollo 11 undocking 
frames are exactly the same as those faced by filmmakers in the 
production of a film with combined shots (with special effects). 


We started the article by saying that the photo of the boy climbing upa 
dandelion is a montage of two images. Likewise, 18 frames of the lunar 
module undocking in the Apollo 11 cassette (where masks are visible 
with increasing brightness) is also a montage of two images. 


AS11-44-6578 





A shot with the lunar module from the Apollo 11 mission - a 
montage of two images 


A shot with the lunar module from the Apollo 11 mission - a montage of 
two images 


The boy's photo was cut with scissors and glued to the second photo, 
so the photo of the lunar module was also cut with scissors (or a 
scalpel) and "pasted" into another photo. How it is "pasted in" we will 
discuss below - you will see that it was projected. 


We said that the final image published in the YUT magazine was 
printed with a countertype (a boy on a dandelion), and the photos 
posted by NASA on its website are also not originals, but scans of 
countertypes. 


We said that countertyping darkens the edges of the image. Likewise, 
in those frames that NASA claims to be the original originals (tiff files 
on the TotheMoon website), the edges of the image are darkened so 
much that the light marks at the perforations are practically unreadable. 
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The light marks near the perforations are practically 
unreadable 


The light marks near the perforations are practically unreadable 


The barely readable light markings are not a Kodak oversight. 
"Mogliks" have already begun to come up with options that during the 
production of photographic films for NASA, no one at the Kodak 
company followed the technological process (like at that moment 
"Baba Mary went for the herring"), and no one noticed that the printing 
light was almost extinguished. Of course, this could not be. 


Kodak has been producing reversible Ektachrom film for decades, and 
these light marks along the edges of the film are always perfectly 
visible. 
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It's just that the frames of the lunar module undocking are combined 
frames, where instead of a real object, a mock-up of the lunar module 
(miniature) was used, which was connected to the image of the 
porthole. The final image (mixing of two pictures) was made on 
Intermedia film. Changes in the brightness of the light marks occurred 
during the stage. countertiping. 


In the previous article, which said about filming doubles and porridge , 
we looked at examples where two images were combined using 
porridge and countercash. At the same time, the interface, as you 
remember, turned out to be unsharp due to the proximity of the 
porridge to the lens - there was a transition zone with a double 


exposure. For example, here's what the double exposure interface 
looked like in Spring. 





Here the composite shot was taken on the original negative in two 
exposures. With the advent of high-quality film for countertyping, the 
production of composite shots is transferred from the set to the 
laboratory of combined filming. And to combine two frames into one, 
you already need not porridge, but masks. The mask is made on the 
film of the same format, only opaque, and pressed against the original. 
Thus, we frame the part of the image we need. 





Apply a mask to the image. 


Apply a mask to the image. 


Imagine that the left photo is a captured mockup of the module. With 
the help of a mask (right image), we overlap all unnecessary elements 
of the left image, even if there is a person there, and only the layout we 
are interested in remains in the frame. Since the film with the cut-out 
mask is tightly pressed in the frame window of the projector to the film 
with the image of the lunar module, the boundaries of the mask are 
sharp, and on the projector it is possible not only to strengthen two 
films at once, but also to precisely connect them in one film channel. 
For this, the film must have perforations. 
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Projector Part Recorder Part 


There are two films in the projector at the same time. 


There are two films in the projector at the same time. 


Here's a clue as to why perforated film was invented for the "lunar" 
Hasselblads. All photographers know that medium format cameras 
Hasselblad, as well as Mamiya 645, Pentax 645, Bronika, Kontaks, 
Rolleflex, Vogtlender and Soviet Salyut, Kiev-6S, Etude, Shkolnik, 
Moscow, Iskra - they all use unrefinedphotographic film 6 cm wide (in 
fact, its width is 6.1 cm). And here NASA invents "centaur" - medium 
format photographic film with perforations. And in Hasselblad, designed 
for 60 mm film, inserts 70 mm film with perforations. In fact, this is due 
to the fact that precise positioning of the image is necessary for the 
production of combined frames, therefore perforations are needed. As 
a matter of fact, for the 70-mm format, copying and projection 
equipment has been developed for many years - after all, this isa 
standard wide-format film . 


This is what a projector looks like in "metal", into which you can load 
two films at once. The optical printer is gradually evolving into a stunt 
printing machine. 





And now to superimpose the second image (porthole) on the frame of 
the lunar module, we need one more projector. Usually it is located 90 

° to the first. Between the projectors there is a translucent mirror (M - 
Mirror, in the picture), which combines images from two projectors. This 
is how it looks in the diagram. 





Diagram of an ideal optical projector by William Draper, 1940 
(top view) 


Diagram of an ideal optical projector by William Draper, 1940 (top view) 


The boom in stunt optical printing machines came in the 1930s with the 
film King Kong (1933). 





Combo shot from King Kong, 1933. 


Combo shot from King Kong, 1933. 


In 1943, at a technical conference in Hollywood, the "revolutionary 
Optical printer", Acme-Dunn, was unveiled. 





Acme-Dunn 6511 epBbIM B MHpe CepHHHEIM OIITHYeCKHM IIPHHTepoM. 
PoTorpadua: KHHOTeXHHK, MaH/HIOHb 1944 ropa. 


Initially, the Acme-Dunn printer was produced exclusively for 
government use, and the first machine was purchased by the US Navy 
Central Darkroom in Washington, DC. 


In 1981, the Academy awarded the developers of the apparatus a 
special Oscar for technical merit. For those who are interested in this 
topic, here is a link to an article about | 3 


Examining films of past years, sometimes even with the naked eye you 
can notice that masks are used in one or another combined frame - the 
interface Is visible. 

In the film "The Monster" (“L'animal", France, 1977), the actor Jean 
Paul Belmondo plays two roles at once, two different characters. 


Sometimes these two characters appear in the same frame at the 
same time. 





Combined shot. Actor J.P. Belmondo plays two roles at once. 
Combined shot. Actor J.P. Belmondo plays two roles at once. 


To make the border of the mask as less readable as possible, it passes 
along the branches of trees and objects in the background along a 
Zigzag line. 
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The border of the mask is camouflaged by bends. 


The border of the mask is camouflaged by bends. 


This example was examined in detail by us in the article. "46. Why did 
the shadows appear on the" lunar "sky? 


Many of the combined shots at Mosfilm were made on an Oxbery stunt 
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Oxberry trick machine from the collection of the Polytechnic 
Museum (Moscow). 


Oxberry trick machine from the collection of the Polytechnic Museum 
(Moscow). 


One should not think that these are some kind of rarely used devices. 
Sometimes half of the film is done with these stunt machines. | mean 
not only shots for films like "Star Wars", but also seemingly "ordinary" 
shooting using a chroma key. It is now on a computer, in order to 
subtract a green or blue chroma key color from the background, it Is 
enough to press one button, and before the replacement of the chroma 
key with the game background was carried out on trick machines. After 
all, in order to subtract the chroma key background and put another 
image in its place, you first need to make a black and white mask and a 
counter mask. 





Mask and counter mask for a composite frame 


Mask and counter mask for a composite frame 


And then, through the mask onto the counter-type film, print the image 
of a person, and through the counter mask - the background image. 
The combo only appears in the countertype. The original negative film 
only serves as a source for obtaining intermediate images. 


It is quite obvious to me that the frames of the undocking of the Apollo 
11 lunar module, displayed on the NASA website, are combined frames 
on a counter-type film, and the "sources" themselves (a model of the 
lunar module separately hanging on wires and a separate window with 
unsharp edges), as semi-finished products, do not appear anywhere. 
And this countertype is passed off as the "original". 


So, knowing the technological schemes for obtaining combined frames 
in film production, and comparing the result with the frames of the lunar 
epic, we see that the frames of the undocking of the lunar module in 
the Apollo 11 mission are 


a) combined frames, namely, a montage of two images, 


b) the sharp boundaries of the masks indicate that the combination of 
two images was made on an optical printing machine, 


c) to obtain the final image, a countertype "Intermedia" film was used. 


d) perforations on medium format film "for lunar expeditions" were 
needed in order to accurately position objects on the stunt machine. 


* 


Cameraman L. Konovalov was with you. Until next time! 


PS | know that now foreign agents (funded by foreign grants) will 
pounce on me with questions about the rays of glare on the supports of 
the lunar module and will not notice that | am discussing here the 
fundamental issues of obtaining "lunar" images, technology. And the 
"rays" are private, trifling questions. These rays are made within three 
seconds with the index finger. The finger is rubbed near the nose, 
collecting fatty secretions, and then this finger is passed along the 
protective glass in front of the lens. Refraction of light on these strips of 
fat produces rays around bright objects. 


